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RESCUE AND CONTINUOUS PRODUCTION 


OF HUMAN T-CELL LYMPHOTROPIC RETROVIRUS (HTLY-111) 
FROM PATIENTS WITH AIDS 
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ABSTRACT 


A sys doe permissive human neoplastig T-cell population is 


AR, IA eg 
described for, cytopathic variants of human T-g611 lymphotropic retrovi- 
e-AIDS or AIDS patients. The 
infected T-cell population preserves 1 


grow We hibits continuous viru 


» ABèoubT RAS tyes production in high 


specific viral probes for immunological and 


tree e Cne 

cytopathic effect of HTLV-III debe infecté” 
£ Ke snductiaag 

of multi-nucleated 


nucleic acid studies, 


Cary A 


giant cells whi ene used as an indicator for the detection of Ye A 


virus. 


A family of human T-cell lymphotropic retroviruses (HTLV) comprises 


two major and well characterized subgroups of human retroviruses, 
Air T Jor, henaa (la skoro eae calles 


HTLV-I ( ) and HTLV-II ( le ently a new vakiant of HTL 


a patient with lymphadekopathy named alto as lym- 


is described here as 


phadendpathy associated v 
HTLV-IIIJ The most common isolate obtained from patients with mature T- 
ce T malignancies is HTLV-I ( ). Seroepidemiological and nucleic acid 
hybridization data indicate that HTLV-I, _Saehuding-Hte_new subtype, is 


etiologically associated with T-cell leukemia/lymphoma of adults ( ). 


The disease clusters in the south of Japan ( ), the Caribbean ( }, 
Africa ( ) and can be found in other parts of the world. \HTLY of sub- 
group II (HTLV-II) was first isolated from a patient with a = form of a 
T-cell ann of hairy cell leukemia ( ). To poi this rias: 
repeRted Hriv-X 
senta ‘the only, isolate bits from a patient wit neoplastic disease. 
PEA isolation of retroviruses and seroepidemiological data suggest 
that HTLV of boengeubgroups, -inctuding an-vantants. from-subgroup—itl, may 
Sa e acquired immune deficiency syndrome 
(AIDS) (Do PE pafè m A UE ri fè. tag AEE. Mi ge 


Eu ee en data strongly LIEN, that AIDS is caused by an infecti- conta 


ous agent which is transmitted by intimate contacts or blood products ( ). i E 
. To- date, over 3000 cases of AIDS have been reported in the U.S. ( ). E ou 
Patients with the disease include mainly homosexuals ( ), intravenous angen 
drug users ( ), Haitian immigrants to the U.S. ( ), and hemo- 7 ge a 
philiacs ( ). Recently, an increased number of AIDS cases have been ee 
reported in children whose parents have AIDS or intimate contact(s) with 2 a dl 
a person having the disease ( ). Although the disease in patients is Auge 
: ae 
va. A 


P TVT. 


OA EA 


manifested by opportunistic infections, predominantly Pneumocystis carinii 
pneumonia and Kaposi's sarcoma, the underlying disorder affects the 


patient's cell-mediated immunity ( ) va Ta kn OO dy fame etan too ten 
mr 


mankad by-sn-ebsenee-of-deteyou-typersensttivity) absolute lymphopenia and 


reduced helper T-lymphocyte (OKT4+) subpopulation(s). WE HE 


reverse ratTos of helper—te-suppressor ra yap too te oN AAA AA onon 
ly — ed 
cet SE 


«not. yet heen identified. Although patients with AIDS are often chronically 


infected with cytomegalovirus ( A or hepatitis B al > ), ve ER 
DI. o ann 
have proposed that A atake are A As be aà | am 
> P ès A Lad on MD) Fels ZRAKU) 
DE HTTV. dz n, b n precedence of -eausing ETA 


antwat Can atant Kijan P e 
am À {mmune © us in cats rr leukemia viuda ( RE osa 


Ant 
heteen Nee ruses of the HTLV fant nas a! RL: i 
W crop aferent! Uy infect “helper” T-cells ra amii t an Ai 
(+), de cytopathic effects on MET: Funan, wy mammalian cells as demonstrated by 
denen! ge tee Aa 


syncytia ladwesion ( A : 
A a LÒT em A u G) Am ma 
“Gi do © bi F poste T-cell tunes lon ) A in some _ BI 


Ta kak Y 
cases may result Fa a selective cell killing $ 
1) ann Se nome by entimite Arar and blood P erased Pra 
paña 14 «demiologicalydmita showed that the presence = antibodies directed “cell 


big, Owe tesulTS by M. Essen + 7% and dien “vitasyer` 
membrane antigens of HTLY infected cells 1s “fron 30-40% of patients with 
AH Tiv-I od Fer 


gto epi 


AIDS ( ). In addition, over 20 HTLY isolates of both, subgroups and 
(MLO 

new variants were obtained from patients with AIDS ( H The success- 
-n “m ver ps Zettel two 


ful detection and oo of ¿HTLY was made possíble by, A scovery er 
C ) 
Tec eh tabled se Selectively © grow different subsets of normal and 


BE: a 


ard A dowd 5. 
LABRA fer, rhin enra Creare 
AGA o = 
neoplastic mature T-cells ( la The viral rescue and transmisston of = 
HTLY into permissive cells followed a well established procedure, 655811 
A worked out, in the system of avian sarcoma vu transformed mammalian cells 
( ). The cocultivation procedure,using cord blood T-cells from new- 
sahen 03 mov pymes 
te-obsetn 


MIL Vy Dhs. 
borns as recipient cells for abetos enabled ,Preferentialfy, 


MAIS with imortalizing (transforming) capability ( Len HTLY 


normal aa AS TC and exhibit 
SAT Je mort Ineo RIAN sm ke Reir an, 
mainly eur effect on they cun-ontbe-dghaabed transiently using $ A. z 
normal T- 
cells as target, in cocultivation ‘or cell-free transmission experiments. od 
"warn. 2 
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This turned=ocimtemimre main obstacle for mame frequent isolation and dere AL ka 
ar 


particularly for detailed biological, immunological and nucleic acid char- 
Ob 7a rn y 


acterization of cytopathic variants of HTLV, To overcome thes® obstacles, MOS or 


jon 
we rege performed an extensive survey for a cell population which weuixinbe 7 
ZA < 


a highly susceptible to and permissive for cytopathic variants of HTLY and P 
- 2 
was preserve 5 ycapact ty for permanent growth after infection in n the 

virus. We report here the establishment and characterization of 2, er: 


alized T-cell populatio which is susceptible to and permissive l HTLV 
TAL, cian kan pea}, rosa esp. Gaull 


cytopathic vari antsaa for thea rescue and continuous pro- 
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un "Ds - AIDS: Mike 
Several in vitro established permanent cell lines ortginated from 
r susceptibility to infection with cyte- Ye 
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- ries f des of exsaktmints,, Two cell 
~ Vines with characteristics of. mature ren: a s A suscep susceptibi18ay to 
we vis infection as determined W. reverse transcriptase (RT) assays, 
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The 14e parental cell VG 
Vine by HTLV-II fer particulate reverse transcriptase acude 


Lahrec 
tivity in culture fi nd about 20% of the infected cell population 
activity n, re fiuidsga ec popu BEE 


was positive in indirect immune fluorescent, „assay (IFA) using G serum from “cre 
a hemophilfac pati eta E. T) wit 1ymphadenopajty . The serum of the 


pe AA 
pación {E.T A pubibitedpesttterty EB, disrupted HTLV-III ( di 
#AriLVv-M 
and, f oted with, p61 of HTLY rar tord human T-cells in MER precipitation A 
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Age 
‘ho; es © Seyere= cr athe “(linn VE IF tie va: 
LA A Aestensive AA: of the parental T-cé11 populat on was performed. A total T 
of 51 single-cell clones were obtained b th capillary ( ) and OZ mene 
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limited dilution ( ) techo! ques ansened for proliforation-—espa- ara dè; 


rd or? e 
p HTLV=111 infection. = P may ee 


A representative example of „A response to tè virus infection of 8 4 pou E 
a one. > 7 a / 

T-cell clones which are susceptible to and permissive for, HTLV-LIT y: is shown “==. 
Con se 
Ole 


[e yen 


in Table 1. In parallel experiments, 2 X 10 


were exposed to.0.l mi of concentrated. 
meaning W'TAou7 CondiTions + tote 
of reverse transcriptase (RT) activity. 


containing 3105 cpm 
én the cell „SP <morphoi ogy, fro 


re ‘ an the $ = 
positivity’ o f celta-for-the vires antigen(s), and RT activity in culture ae Ares 


s yla: ` 
APETI 


fluids were assessed after 6 and 14 days of infection. Although all 8 


clones were susceptible to and permissive for the virus AL ASADA 


eo un 


rev-Z 


PA Aelermiranz jor An HTW-D IC, kW, 


A p Y a $, 
ern 
there were considerable difference infected—stenes im capability 


f to proliferate after infection. _ 5 r Si of infect ore a. 
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eytopathic effect was manifested by, ENA 102601, Sé the ore 
initial cell, ‚numbergand, ty igalstongp a high proportion of AAA 
(giant) cells were consistently found in all 8 infected clones. Theg er 


centage of T-cells positi for, viral anti enis), in FA with the-pwotensis ? 
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serum, (12) eo et sit serum fica against the whole dis- 


ATEN -E 
rupted ; vivus yapa the rangé from 10% to over 80%. After 14 days of infec- 
and čá #3 MTUV - AT 


sone total cell number er a-poxtton EA boitive cells karte 


LIA folat GITWEK 
en: increased in all ge on EE feratton-was MAC 


found-in cene H/4, H/6; anand, lowest was in clone H/3. 5 e,virus = 
positive cul kab io n const stentfy round giant ce cells which ta-Wright- 
Giumsasratiring rovcaled-a-high=mmber-of nuclei (Fig. 19. tas, Electron el 
lan 
P E kane ou den infected cul n showed 4fr-abundant munber an 
eba! 
To determine whether HTLV-III is continuously producd by the infected A 


SAT bb a 


T-cells in long term cultures, both the virus production and cell viability as 


of the WAZA infected clone H4 were followed for several months. As shown 74- 

in Figure 2a, there was a fluctuation in the amount of virus production, 

however, culture fluids harvested from the H4/HTLV-111 cell cul tures at Lot” 

approximately 14 day intervals ia alta exhibited particulate RT Jé Pe 
st recta 

activity which been followed for, Pda eee months. Inmwätitten, the l 

viability of the ii vé a zamě from 65-85% and the doubling time > 


of tre Ha/MTLV-ITE, ceti-cuttare was = 36-48 hours (data not Bone ir. 


P - Thus, the data clearly indicate 4. as 
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dé pot thas 
continue, permanently growing T-cell population 
Akò a a ai A mA e 
A amber, Khe yield of tè virus produced by H4/HTLY-III cells was 
assessed by purification of ld: culture fluids through a sucrose 
density gradientgand (particulate RT, ae ey enas detoa in each 
fraction collected from the ne As shown in Figure 2b 
e highest RT activity was found at density 1.169/mL 
Electron microscopic (EM) examinations of Y aliquots from the fractions dè 
with highest RT activity revealed that the banded virus particles At 1er | 
sity eg were highly purified. An approximate estimation ( ) ar Y 
the number of viral particles determined by EM and RT activity suggests 


Li 
is about 1011 vagy 


Thron, 
N established T-cell 


other retroviruses 


particles, Bam. 
clones are susceptible to and highly permissive for cytopathic variants of 
HTLV; ati all of them preserved proliferation capacity after infection; 4h ard 
addidjpn, as demonstrated in the case of H4/HTLY-III dems, «east 
some dil then can proliferate and continuously produce 4 large anount of 
„HTLY-III in long term cul turegt woes 

We have used two clones, H/4 and H/9, for the rescue of cytopathic 
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Table 2. Rescue of HTLV-111 from Patients with Lymphadenopathy (pre-AIDS) and AIDS : 
O S ROS 
Patient Diagnosis Origin Virus Expression EM 
(Initials) 


RT Activity IFA with 


(x 104 cpm) Rabbit Serum Human Serum (ET) 


(% Positive) 
ms 


RF* AIDS U.S. 6.3" 80 33 + 
(heterosexual) : 

SN* Hemophi1 fac Haiti 0.25 10 NO ND 
(lymphadenopathy) 

BK" AIDS U.S. 0.24 44 \ 5 + 
(homosexual) 

Ls* AIDS U.S. 0.13 64 19 + 
(homosexual) 

wr** Hemophiliac U.S. = 3.2 69 HD ND 
(lymphadenopathy) 


*Cocultivation with H4 target T-cells 


**cell-free infection 
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